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(54) AUTOMATIC FOLLOW-UP TYPE BAND-PASS HLTER AND OPTICAL DISK REPRODUCING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a band-pass filter 

output which follows up a wobble signal. 
SOLUTION: An optical disk reproducing device comprises a 
current control type band-pass filter 50 whose center 
frequency varies, a current control type high-pass filter 54 
and a low-pass filter 58 whose cutoff frequencies vary, and 
a current source control part 62 which is supplied with the 
output of the high- pass filer and low-pass filter. According 
to the differential output SD of the filers, the output current 
value of a power source control unit is controlled, and 
according to its output current, the current values Ixb, Ixh, 
and Ixl of the respective filters are controlled to control the 
center frequency fp of the band-pass filter and the cutoff 
frequencies fch and fcl of the high-pass filter and low-pass 
filter to the same value with a wobble frequency fu. 
Consequently, even if the frequency of the wobble signal 
varies with the rotating frequency of a disk, the wobble 
signal can securely be extracted and separated. 
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.'■\>K>'\°X7 >r;lx:J'. ^-zP^jS it/a— 

9iii:. ifu—nxy 4 JV^C)^^ V^y m&.m.t^^ti 
mA^JMIiSiSEi; IB] tfit ± o tcSW^fLS i i; 2r 

[if Sill 2] ±IB^^>HVN°X7^;P^(±, ^'mmk 
^m^-t^hyyxayr^'^yxTyy'^^L. 
^icohyyxayy^^^^yxTyyit. mmryy't"! 

miiitimm.mxmm^^ t -z\ ±iE h y yxny^-^ 
^yxryycomnayri^ ^yxtmm^tix . ±ia 

^VN°X 7 Ziyis', 

±iihyyxziyr::^:^yxTyy°li. mmTyy'b^ 

mmtimme.xmm'r^ ^tx\ Jiie hyyx ay ^-9 

:^yxTyy°<r)muay^9^yxmm^fix. ±ia 
j^yv^j-^xy ^ /u^. 

ikM-t^hyyxayy^^yxryy'i^L^ 
zcDV-y yxayy^' ^ yx^ryTit. ^Tyy°t"J 

mmtimifMTmm-t^ 1 x\ ±fa b x yx^yy^ 

^yxryyaMKayy^^yxtmm'&fiX. ±iB 

xi-)%xy >y y^ym^mm^Kh i. 0 
iz^^^tifzz b i^mt-r^m^ 1 smc^smm.'sm 


mrnhx-m^^ix. 

:i<r)'mmmmmt. hxyxay^^^^yxryrtm 
[If 6 ] ±MX:hm^l±. ^'f^x^ Lfc 

im. 1 fa*ii<:oit!ijif^sy^> ^v^°x7 ^ « 

^ b° -y ^' T -y T^gtcfStt ^, ii;^^ :7 :r b r ^ ^' 

< x9\zim^f\.ftmm&M^-thm^^m.h. 

)<>y Y)-^x y ^)V9h-k^\^. 
^'^w^m^ifi^^-thwmwm^^y y < iv^ 

-f 7 < iv^ni.xi'm^^mmmxi—r'i.x. y ^ji-^t. 

f^xy -i iV9 hvi—^-ixy ^ }V-9(r)^^ti'tfi^ 

^^fitm^immm^txn^^^tL. 

±Siy -f /i^^c7)ii^ai:(3tcjEtT±ia«^MffliM£?)aj:b 

^'syYJ'^Xy 4 )V9 ^ y^-fy^°X:7 ^ /L'l^'to j;u:n— 

7 ^ )V9^)^wmm^mi^zmmm\.h z. b x\ 

^ai.v^'o—j^x.y A iv-9(r>-^f] h^^yf^m^t^^ti 

^'fi±Mi^^r)\^m'^commmtmtm.t^^hj:oizm 

[ft«Ji8] ±m^-^y\'-'-^xy ^jp^ii. 'p't-m^ 
^'ikM-t^hyyxayr^^yxryy^^L. 
^(^ihyyxay^'^^yxTyrit. ^Tyy°h^ 

^mM^hx-m^^K. 

^Lm^v^muzmiit^Kfz^^wsMcomfMii- 
it^^9,m.m.xmm-thz. tx\ ii^vyyxayy^ 
^'yxTyy'cDms.ayy^^^'yxiimm^fix. Jiia 

[iiii<:i9 3 j^xy ^ )i'^\±^ f^'t-^mm.^ 

m^-t^Vyyx-nyy^^yxTyr'k^L. 
:L<7yh y y xziy^ 7 9 yxryyiit^ ^Tyy°t"J 

^n.m.\°iSibxmf&^tt. 

±3i-^mmw\mzmfhtitz-^^w^McDmmM?:± 
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[000 1] 

[ 0 0 0 2 ] PL < {4. x-tim^<^mmm.ii^w^<7^mm 

-t^^hx. x-tim^(^mm.Wit^mtLfz^-^xh-^x 

ij(^:)Xhh, 

[0 0 0 3] i:t^«^BJT{4, 3tx-<X^'tia»Stl. 

h . m^^j:mmx'Biz^ ^ r^vm^-^miax^ s =t a 

Ltzi:,C7)Xh^. 
[0004] 

tcti:. Ell 5Aiz7^^^d^znmu\^^zmmzimLfz 

y° U iJ'Vk-^'i: Df {f tL-l.*f^S 1 2 *iiS(t ^>ttT t ^-g. , 

h . wiBiir u 1 2 rttfoffetc. la 1 5 B t^-r 

y° V 9'>\— yoMM 1 4 tc|B» $ ix *-^*^"$) . T y 
^'iv-yr 1 2 tctiJilSncT)^ ^ i o tciaiiS 

[0005] mjm\Z\i^ T U 1 2 SrtS^f§ 

-ti:, -e^Olgff F M^ii|-r ^ >! t T-^" U ^''/P-T'tcB^ra 

y'lVh v^vk y°v :/)V—y^^^Ltzh^ \,zn^fi^ f 

[0006] ( FM5±ft-§-) tI^xV 


{^^'JTM^m.) ti^2 2. 0 5 k H z . ^^pi|e*i± 1 
k H z fc^S i d fc^SSil-TV^i. „ 
[00 07 ] '^^7'/Hi^{43tx ^ X^' 1 0 ^^J'i^cTji^O 

{4111 6Atc^-r4:5>fiJ§ixf^7:r h-f'^-f^'^ 1 ST' 

^^^Kh. m^mmi eB\,z^-tii^i>z. t^^to 
m^tizmw^t-i^. ^c^m^^^\±-ttL\iy'') y)v~ 

[0008] ^COfz>sb . H 1 7 t^-rr? ^ 7';t'ft-trttil 
[l]Bg2 0tc$>'3T{4. 7:rNT^Vx^^l8T-S3t§n 
fzm'0itcOiiiMmA--D:f}'i'^hUvi^X\M\^2 2, 2 

4lzmi^^tiX. 2-:3c7)jDS:ai^r (a + d) . (b + 
c) *i#f=ixl>, JnS:tti:^DO-eixmJ4*fJtE-f-S^rM>' 

mmm^2 6, 3 4tzi^^^fi6. 
[0009] —ifcriy-^ ym&m^2 eitmmmm^ 

tLX^^t Smm^cr>^y' ^ X 1 0 ?rS^ Lfzt^ tc# 

^>tis =r wt-^t:>rtf-s ^^'-f ymm^$^xh X , 
<! (r>mx\t^is y/Hi-f-^om:^ St-r a g 

C|lIKf2 6a. 2 6b;0*ffifflSiX§« 
[0010] mj<r>'fA ^-i^HlBSS 4{4. *IE^<7)^ 
7=V X :7 1 0 SrB^ U/^c i: S f;f# ^jfLl> =}- y'>vm^iz 

m-^y^ ymm^mxh o , ii^M-c-as^o^'^ y 
ryysAB.. sAhxmm^ixh. zmt. mm<y) 
"itfKX^ cr>m-^izii . y° u yji-yizt,mm^m$i l 

cox. AGct>-mfi,z<<. ^o^fz^m^fAy iizy 
A y) t^ss^x!ty-f yTyy°tl^m^fl^ i>(7)X'h 

[0011] tmm^<r>itj' ^x^io srB^-r s t § 

tc{4. AGCl£|S^26 a, 2 6 b tcj; -:.TJP»tii:^ (A 
+ D) . (B + C) *^^Kh<Sr^J;dtcy-fy|RIS$ 

tih. ytm^fttztmni:^ (a+d) . (b + 
c ) {4^ 1 <7)mM.mm a o i^zm^^nx , 

SD= ( A + D ) - ( B + C) .... (1) 

[ 0 0 1 2 ] 7°y yH—y 1 2 l,zmM^tli> f-A^i; 
M'O^bcomiMmi 6BI,z^-tJi:ol,z^^-oX\^^cr, 
X. TO ^iV—y 1 2 <7)t(|iJcOS3{)> ^>:ix Wd^-h 

(A + D) :i)>^>. Mi<^«*^'^#^ixSjD»:ai:^j (b + 
C ) ^'&%-tiX\tm, icr)^ :t y';]^f&^^^miiiX-^ S o 

[0013] *iaii<7)^x x^' ^s^-r-ii t # ^^{4, 
lasco^r'^ yTyy°3 Aiz^-^xummmm^y-i y 

m^itXiii:h^ti^. y-^ ymm^iifzliuMtiiiJ (A + 

D) . (b+c) i>m2cr)mMms^3et,zmik^tix. 
imms^com^tmtms^mmti-^^htix . ^2^0^* 

[ 0 0 1 4 ] ISl tm2cr,^^y'f\y!S.-^l,iX4 -y^yy 
3 2 J; -> T X <7)»^tcjE 
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[0015] -f 1 OtcfffgSrlSISLf^ 

mm.m&^mm-th^mtLX, CLV (constant Lin 
e Velocity) ':fj^b. CAV (Constant Angle Velocit 

y) -^T^tmi^tLX^-^^. cLvmmii-mi^zr' ^ 
hiik^jk*^ 1 mma^i^ 1 2 fg^jKs^ -eco i: s i,zmm^ 
tL^mmmmTA d . c a vfijwi^n j: 0 ^WjIt-^o 

[0016] c'Lvmmc^^-^ui'y 1 77wt^<7)jtis 

[0 0 17] iixtC^ftr. CAV:^j^cr,:®-^t:i{±, ft 

TtxV X ^' O|*iJlfil;0^ ^j^'hJSfJlW b 7 'y ^ ^zWm-t h (z 
■^h-T, ^3««**±#L, ^tiizi^-^xn^^tifz^^ 

iE-^c7)mMmmm.i,z-^i:>'^ry'iy y ^ iv^cn'c— 

[0 0 18] -e^ofca^. CAVMffli^ft3«-#rtc«iiai 
7t^-^-J:otc, -f ;k:J'4 ocob"— 

X X ^' 1 0 (^mteilSWfg t x <7)|BlftS^fi 
Mtf$gi;^^Mt0lljSS$iJ«[llif&3 8tc«J^$^il>. JliS 

mm- yiv^'^'T^m&wm.i^mx-^ ft. ^ com 

[0019] 

[mitfmkLJ:dti-hmm] t^^x\ minz^. 

■tioiz^^-ix^ 1 o&CAV$ijfPt-|>«-^tc«i. la 
^ X ^ 1 0 c?)|^jgMcO h^'v^'t^m 

Jilifti!tSiJffll[3aS3 8f {i^tic7)»SJIIiSiS[ 
[0020] :icoWMiiZcoi:d^Wkcomm 

mm^zM Lx^it-t^ t ^ . mmcommmzn Lxmi& 

MtL<^1j\^i/Zi^yhtX\-^^i}^imiiiL. ^<7)i^7hi 

izmtxy4)v^^mmw^smmi,zmsE'ti>smm.mm 


X h . ^(Dmrnmrn^^mmizmia^mx'^ ^ i d t l 

tzhcox'h^. 

[00 2 1 ] tfz. ^ty-ti-imc^immrn'muzmviL 
"f^x^^ nm.mm Lfzt^x'i>. fs^^j:m^x'mz 

[0022] 

cotii:nm^mmm^ ttt tmz. z coiii:nmmzm t 

X±si^<y V^-^xy i )i9 , >\4 ^^xy ^ )V9iikXfu 

-j^xy 4 iv*>o)%.'m(kmf^Mmm^fih:Lhx\ 

ISt^'^yYf^x-.y ^iv9<^^'bWA^. y^-^ ^^xy ^ )i- 

^'fixnmmmLhn\^m.t^j:h i^oizmm^ixhzh^ 
[0023] t.fzmiS(.mnzmLtzz<r)%mz'^h± 

mzmn^fifzy^hy^^^^^t-^ co^Mmt-m^ 
^ft. z<r)m^m^t-(:>±MmT ^ xi^i^ztm^ntzm 

m.iin^'thn'iL^^t. ±M^y^V'f^'r9 9t-t^cr> 
B^fi^cT) o^.^^^x^ ^ztm^ixfz'O ^ y'Mt^ 

^mih-^m-t^ smmmty^y bVN-x7 ^ t 
t. z<^^mm.im^^yv^':xy^;v^it. ^p't-m^ 

t^^itti>mfMmm^'iy y^ji-^t . 

^ju^tiXx/m^iMmmo-^'^xy^fi'^b. ±m^u 

mmm.mm3txmf^^tu imy ^)v^<r)^^w!,tit>z 
^^tx±Mmmmmcod^^m^y.mmm^tLh t « 

mzUW^ixh ZtX\ ll^rsy A )VS<7y^''b 

i)y h:^ymmLii^^ix^ix±Md.-^irr}vm^<r)mM 

bntm.hts:txd{zmm^fitzbi'mm.h-^t. 

[0024] ZCO%mX-><i. '^^T 7VWt-^cOtttil^SilC 

m^Lfz^^. ^^yY^^xy A )Vd^cr,\^~^yy^'im. 

r\4 r'iy-.y ^ tv^aiilfu—r^xy A )V9c^:>^t ■•/ 

h:^ymmw^ti^'tLm l < 5:- s 3 {zm.'^^tih t. 
Mz. ±T4X9^m^im^ iimm) x%%mLfzh^ 
(n^tyjv^^\,z\^~^y'fmmLifimL<^j:hXo 
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[ 0 0 2 6 ] 3^7^' 4 x^ibmmmmi. o t saT-igKi^ 
g 1 8 1)^^ nwmi.zh ^ t # ^1 . ^'f-jiutcfc ^ t 

[0027] ^ZCD^mTlt^iV^'tiCDy A Jl'^mticr)^ 

gti>. u—nxy 4!V9(r,A-/h:^ym^WLi:yn\:^2io 
\,z-mv^-^\,ziyyV^ii.^. ^LX. i^yVLfz'^-^y 

ymmwiiixxf:^ y hytymmw^ti^'timmmmm 
%-mx%h^h\,zti:h. 

[0028] Sf^fgjli 0 t $ \,Z*imX%'T 4 X^^ 

8 timmmf,z\-^^, t^t. 9mm^z\^h t^txi^mm 

D hiSMX%m^fihb%t,z},i^ ^~J~Kxy 4 )V9 

<r>)^i^\tw^ommm ( \ \mm<^:>-^ ^yivw&m. 
'i^^\imz^<t£h. ^<nm.%^zmY.x 'A^m^ym.ifi'y 

[00 29] nM.\Z^ )\A)^xy 4)V9(r>:^-/ 
i^Rt, X2-J\xy 4)\'9o-)fj'yV^yWmi{j'm\:^i. 
o\zm^yyi\iZi^yY^ixh. ^LT. 5^7hL^:b°-^ 

v^n'm.m^xfi] -y hy\-ymimfj^xtiwm%m 

mmtm±-t^. Ltzti^-^x. zcot^w'iyy^^^xy 
4 ioffiS) ^-^i: num- 1 Lx mjj-mif. f^x 

[0030] 

mmm^mrn^mmLxnmizmBMi-h. miii^(7)^ 


m^zm^^y" 4 x^w±mmcommmmi:yp-tmmco 
?mmxh^, iEUj^-^Mfci-sT^iSx-f i o** 

F;f^®Jg-C[ll!KK»S tt^. t/t^y^T-y T^S 1 8 

4X91 ot^i^cm.^^^yi^y^'i^^^X'm^^fi 
.r<507^hxVT-^^ nm^ t mm^j:mmxh -> 

2^zim^rixyt^ 4 x9 1 oi^zim^ntzmmtm^ 

[00 3 1 ] tfz. WMM^A-^Dit^hiz^tyiim 

-f-^tHHIif^ 2 0 izim^ivx ^ =r y/Pfi-f- s u ^OifStli* 
m^ti^. aai$tL?t'>^7'';Ht-tSu{iCPUT« 

T, 3^b-y^'r-yT^ai8tfOb7>y=^y:?^MP^7* 

[00 32 ]'^^ 7VKi-ti^aiiiiss 2 0 \,z\i-^ t yivm 

mir^tix\>^h, :i<r,mMX'i±cicr)^<yVJ^xy 4 

4 0 1 LT smmmm^zmm-^ ztx. 1 
ot'icLvmmt-^^cAvmmijzwKi^thtitzt^x 

[00 33] m2\izco%mzim^mmm^-^yYJ-< 
xy^jv^Ao cr>mmmmiiT^'tmw.<nm^mxh 

Lfzif-oXCCD^mmtW^yY^^xy 4 )V9 A 0 

liitT 4X910 tcia«^§ ttfc y t y'^i-m^ ^ mm-t h 
tz^<r»^y Y)^x y 4 )V9 (cMffl \^fzio<r-)]:,t£-)X\'^ 

[0 0 34] El2fcijV^T, it^at!Jjil^M^^>HVN°X 

y 4)V9AQ {±. milfBOffliS^-NV "fnxy 4^1-950^ 

msESwa^N-f 7 ^ 5 4 . PI t < m^mmmu 

-jtxy 4 )V9 5 QUiiifmfcMmmmb 2 xmm^ti 

M^^tii:^SD { SD= (A + D) - (B + C) } t^^M 

{z^^^'^Kh. 

[00 3 5] m&mw^-y Yf^x^y 4/\y950 ti. m 
m-thXd iz^cof^mz-^^mifimmm-f'-^ix. ^co 
«s^mMM 5 2a ^mmLx , <i <7)"aT^m»ftjig 5 2 a ^ 

mtLhrnMi xhi,zJ:'oX:icr,^^yY^'<xy 4}l^9cr) 
[0036] m^iMMMy^^ y-ix y 4fi-954i> \HMcr> 

^^UMiis 5 6a ^Mixs «?iffi I X h ^mm-t^ Z b 
f-^tfo^ -y hyfymmmi c hmmx^ i,zm^ 
^in.x\^h. 

[0037] nt^<mwMwm^~j'^xy 4}V95Qh 
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f^^co^^mm.Me 0 a iifMm&m i x i ^rmm-t 

§ ; h T^<D:f; >•/ hyi-y f c 1 Sid 

[0038] J^xy ^ ^i-^ 5 4<r)y ^ ji-^^mtisii 
tS^tf'O-J iXy )V-9 5 Q<Dy ^ ^tiS.Ut'^fl 

^nM\^mmu 6 2 . ttsswjpii 6 2 

{±m-^lxA^P;^Eiia! 6 2 A i: ^ililJffllglt 6 2 B i: r«« 

[0039] fi^Kyi-i^tiigEe 2 Aji-enmfi^i-' 
i,±hyyxziyr:^^yxTyy°6 2Tm^^ti. tktu 

WifLiS 6 7 com^jftffl I 1 S -y ^' X ^ tlfz±T°I^mifi 

I2=Io+Il ■■■■(2) 

I otil^tiiai^jVH, VLcOll:5i-tCjt^J-ri.. 

[0040] zcom^Mmme 2 Bt^(t^>a;t^^^ 

St^jr-^T. ±mLt:^^mi^M5 2 a, 5 6a 
fcJ;l/;'6 0 a*>|alB#tc|5)M/ittMiW§tt'g>« D , 

ffilxb, I xhfcjrtXl X 1 t A I o tJtMt/ifflA 

I X /^-ft^^t L , ^ixtff T b y ^-mmm f p , 

:^-yh :tym'^m. f c h , f c 1 *>ftiSMn.*>^D^r[*]tC 

[0041] :icomMliZi3\^Xii. i^L^^^-^y 

7^;L':5'5 0cot°-dfy^^JW|jgi5:f pt, /^xy 4 
;l-9 5 4a)J^'/h^ym^Wif cht. u~)-^Xy-i)V 

^^H(n:^yViryWimkf c\h\i. m3\,z^-tko 
fizntL hmuub^j:^ Xoi,zm.&^tixv->h . j^y vj^ 

xy 4 )V9 5 0<r) b°— ^ y^'MWM f p ti^Kx -f x i 

0 ^ mmmm Ltzb^(^^t y)mm% f u t ^r-s i a 
izn^ii^ :r yji'Mmx f u ( mmmmmTh -> x , 

22. 5kHz ) tcatfix, tT^c-fc?)^!!© (± 1 kH 
[0042] ^N'yFVN-X^-f /U^' 5 0tcS.-5T. 

^(n^-^y^wmi. f P t $iJtP«aEffl I X b ^ 
04iiBLBcoj;aicJ:bMM«t:;fc'9, $ij»«ilffi 

1 X b iOiSffitcjciS tT e-^ y:/ja»i5: f p ffimc^ 

■So 

[004 3] |5]«t, yN^'^N'X^ 'f/P^' 5 4tC?)'5T 

t , V f c h hmmmm. i x h i; 

l2I5a:iKLHt7)J:3(:J:t^JMf^t:$)'5. Wm 


mSilfil I X h^Oft^£^c^EtT;^r •/ V^yWAW. f c h^i 

ti^Rb^^fix^^^ ,. c^M^ . mmmmm. i x b i: 
I X h t ipm ttsmit-t^ b . m tmrnmrm^'-^ 
y^'mmL fpi>:^-y h^ymmm f chh m^\^i,z^ 

[0 044] n-jixy 4 5 shmi^ioKcmmx 
$ij«t5r-s.o Lfzt>-'yxm6c7)Xoizmmmm.m.i x i 
comimzmtx^ -y h^y mi^m f c i^i^^c-rs. ^ 

LT. c:<7)ffl«LL<7)^BBJiiiBLBi:|s|i::,^jiJi::5r$ 

nTV^S<7)T\ ±jieL7t3o<7)MIigaf p. fchisj; 

c 1 {iM:fit|pIb<i^citjlMa:i)^\ |5lt:^[6] 

[0045] j^y^Vx^'lO ^«i*-C-|EK|-r-g.:^^ 

46. 3Kr-^x^' 1 0*^'CLVMffliA^^:.CAV$iJWc-tiiD 

^Si8i7)ifAajt©Btcj:'3T, ai:^)snss*^l-f■ 

(^)mmm (20. 5kHz) J;'9 t^SAHCftV^HiSSi: 
^ -3 T V ^1) . Lfct)^-yX Zcob^c^)"^^ f u 
t-dfy^)s|jgi|rf ;{?-y h^^jgjSiCf ch, 
f c 1 J; D i,©*/^. 

[0046] z. (^mm^comi&mmiz j: -c, 7 yi^^ 
aj^jsH, si^izmmLfzmiatiiiniVHyvLcomi^ 

A I o (ttii , iir^«Jjiii!S 5 2a tomiTLffl I x b 
A I yLf£\mt\St^ » «^ffi I X b*>'A I xfi(ttit 
S t . EI4 c7)#e j; 19 br-^^^'ii|«^ f p A^ft < 

^H^zmm^ixh. 

[0047] ^Ltlt nt-Xo tC, ^^mMM. lo\,Zi.r. 
T'ST'^aSilSSafeit/eOaCOttilfll xh, Ix 

1 ilHjiStcA I xfittiMiSOT", El5i3j;y:'l2l6f0# 
tt*^^>-^fL-?-n«^ 'y h^7Jlig^l:f c h , f c 1 

[ 0 0 4 8 ] ^ LT. zfit^mmmmt. 

VH = VL (3) 

isc f p >&>'^ ^ yivmmm. fui;^L<*^ tz^^x-h 

h (EI8#B3) ^, oiD. b-dr>':>'-'MiSmf p*^"'^^ 

5 4<7);!if.y N:t7j^}g^^f c \\ti^u~)-\xy 
4}U^5 8C0A'yh^ymm(.f c 1 tlBltt^O. 1^ 
tti m ^fj V H t V L 5f)i ^ L < ^ S A ^ T- !> , 
[0049] ytT^X^ 1 O^M tElS^tcM 

fflfS^XTV^S«-^Tfc. ^teb-^yii'r-yr^^Sl 8>6i7^V 

X 9c?^^muzh^ b^b. ^mimzhh b^b xim 
^§tLS ^ y)vmn s u (nm&w. f u >?)^ffi3i-rs » % 

xo^xm^^zi.mk^mmmmm^b^^'yx. 
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^Wif pim>^tLx:^'vv^ymmLf fci 

^'hilf iJ>0-^l*iMIItc?lliJ Lfz b % tea. tli^ffilfl i o 

[00 5 1 ] «?Ifl I 2 5ii'M::i'-r t . 5 2 

a, 5 6 a. 6 0 a<7)^MM\Ml s^h ^ I xh, Ixl 
cO^-fim^'lBl ]^mtz\m'J''-t^ cr,X\ itLtCff -5 T b° 

f c h , f cxtfi^ir ^VkMIifeS: f u :^mzf 

t^'o imiomm) . ^j&^t ^ ^ ^vt-MiiSssc f u iz—$^ 

[00 52] Zcr, 2: d^j:mmm^'^ld ZtX\ A^-f" 

^•yt y'>i-mmm f u tji^-r ^ i 3 1 b y^-jij* 

P^^-y h^^Mi^^Sf ch. f c 1 ^SiJPfl.^ 
c A VfgiJWifMf t/;FWf t , S> 1. V ^{ic A Vf^ijfflico 

t ti&mmmt^tm-^x'h . t # ^ 7-;t/fi-f-s 

u ^mmizmta-i^Mx-n hztizy^h. 

c 0 0 5 3 ] H 1 1 arii±^Lfzsmi^mm^^y 

y ^ ^ 5 0 commmmxh A:bm^3 

2 atc{illii-ffi:b s Dtmffk^tL. zcr,m^iii:tj s Dfi 

vyrTyy°7 0^'f\-LXhyyxayy'7:?yxTy 

[00 54] h^yy^ziy^^^yxryyi 2coiii:tj 
mzim^^m^ 5 2 ti-m-ffoixx i ^ s , «i±-«)K 

fch=l/{2?r (C/Gm) } 
i:^rO, ^'f^S^8 4*-^>«affi**Jfflt^^ii;-C. ^ 

O;^ -y hytymm.m f c h ^$iJfPT-^ t . 
[ 0 0 5 9 ] 01 3 i±m?,fi$iJ»M^N-f ^N°x:7 ^;U^5 4 
COMMiOmMXh i^0y^^y^^X7^';^:^54^illl 

WtthZtX', J^xy ^ )V-7im)SX-^h. ZZ 
itz, V y yxayy'y y yxryTQ 6 {±EI 1 2 OS 0 
t^fflSL. Bj^^^tii]|ig5 6{±6 0fcffiSL. '^LTy^' 
f c 1 = 1/ { 23r (C/Gm) } 
t^rO. ?S«^89^^^>«»S«*MfP^l.ii:-C. ^ 

[0062] Ij&LtzV'yyxayy^ ^yxryyi 

2, 7 6, SOiii:t/8 6\iMtLhmiAff)Xo\zmf^ 

•thzh t^x^ ^ „ ixmLx hyyxa yyy yyTcr 
yyi 2.\,z-z>\rzWM'h. z<r)Yyyx^yyyyy 
xryy7 2immTyymmx'hr>x . -ncrtmnh 


^mm^t Lx i^mm-t^ zco^^m&m^ 5 2 c^^tti^ 
iiayy'y^cizi'oxmmz^m^ti. ^(Tt^a.iitfiy 

-O- ri J <J0^-N.y:7rT>r7 4Sr/M.Tai^JJQ^4 0 
atc»*^til>, zcr>\^Mi^!^><zhyyxziyyyyy 
y.ryyi 2cr>Km.^'^i,zj^^tihtMz^ m2cr,h 
yyxayy^^yxryyiecriKmim^lizmm^fi 
^(Dh'yyy^ y fy y yy- ryyi eh ±3zB L-fz 

[0055] zcom^smM^-^y v^-^xy ^}vy30<7) 

^—^yymWM.f vii. h^yynyyy yyy..Ty 
T7 2, 1 ecn^^^yy'yyyx^GmtL. ^yf 
y^c<Dm-m.^mt,< cxm-h . 

f P = 1/ { 27r (C/Gm) } ■ • ■ ■ (4 ) 

i: 13 . ^mWi^ 7 8 J; -9 T ^ (^wmmmmxt h 
xo\,ztj:^fLX\-^h. mmx&mm-h z t xmmi,z 
iizcoi^-^yy'mm.mfp^mmx'^h. 

[ 0 0 5 6 ] H 1 2l,±mfSmMu~Jiyy -iji-yss 
coMMcom^IX-ht o Zcon—^-^xy ^ /l-y SSI/Zh-o 

xhhyyx-:iyyyyyxTyy8o-bmm^tL. ^ 
<D^mm.m^ 5 8a ^^x-tim^xh^ . A^iSi^tfi* 

[0 0 57] h^yyziyyyyyxTyy°80cD\titi 
mizif^^m^im^e oti^w^^ti. ^co]ii-nffi^y^ 

y^c^zx-.xms.^m^fih . mj±m:ftji§^:.t;y/ 

yi)^ r 1 J cr)J<'vyrryr8 2 i:itLX^^m=f-B 8 
h{zmt-fih, S^>tcii0tB:^i^^5 8btc#^>n§m 
1i\ihyyxuy-*f^'^yxTyy8Q tfosig^tilf 

[0 0 58] zcr)Xoi,zm^'^ixtz'oi—J^xy 4 )Vy^ 

8>,Zhr,X. ^tO^^y h:t7Mi^^l:f c hid. M'^COX 
.... (5) 

-y yrTyy88\i8 2 t'ffis-ri. o 

[00 60] jDM:f§5 7tOT7XiS^^(Cl|^^ffi^)SD*i 

[006 1] i<7)fl|jjctt5tt-l.;4' 'y hi^yM^Wif c 1 
(6) 

vyjxyoia^ Qhh. ^in>:^^'yymi,zmm^fifz 
VMm.92, 94 :^i-/ymizmm^tifz:c^'yy 

Da. Dbi3j;t^TtMmiJS9 6-Cli)5g§ill>, 

[00 63] -Mcommmtiii'^^'m^M^ 5 2 ^wj^ic 
-tt—Mcohyyi^xyQc^ Qdizmi^^tL^ ihtis 

^ 1 04*»^>tt}Sj«a*iff^>^X|.. .ltt^>h9y>''X^' 
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Qc, Qdm*iOr?P^'^'i!ltCfl:irt!!gl 0 0. 102 

[0 0 64] 3t'b5>^Xrjy^":?:?'yXT>'T 
7 2^«)i!ttfcJ*-^c7)ffiS3y^'^'^'yXGm{±. XJj 
Gm=A I/AV 

= ( 1/RE) • ( I x/I o t ) 

a SrS[tl-S.«Iffl I xt-JtM-r-l. >r b . 

[0 0 6 5] tfz^ :icr,^^ayri^9y:^Gmi,imi 

1 ~a 1 3 Tmm tfzxoiz^ b >- ^-mmm f p ^ 

[0 0 66] Lf^y&i-sT. ^^^Vl^MljSSSCf u;^)ift<^ 
-^/Si: § , I o iiz^ < LT«?^ I 2 ^ 

^^zt . m\im I X b tiRiijsitis „ ^coisa, 

b°-=^ y^mmX f P ^ ^ f u t |n| t^Tf*! 

[0 0 6 7] ±at7t:hi7yxny^":?'^yXT>T7 

2\i)S\-(nh'7yxziyy9i'yxTyyi qqhx 
1^8 6 c,iBi«tcif ^ft^'mzm.ni^fiit'^'^ 

SilI56a. 5 8 a 2riSn.|>®Iffl I X h , I x 1 §r$lj 

[0068] ±.^hfzmm<nmmx'\i. <i£7)^aHtfsi. 

ttC D D - R W/f ^'^f iJfflT'^ S , 
[0069] 

[0070] -rcOJf-^. ASjft-f-/2'(tSrfML-r^<7)Jl 

MWLfct . mms:mm:^\.z^^yivm^^^ 

[ 0 0 7 1 ] tfc. ^(TiWfiXM. Xi^t^iefflfeS 


I 1 1 . ±fzV^M9 2 , 9 40lilS«ijS^ I o 1 1 


.... (7) 

^<nm&wmk\,zmM. \.fzn mmm^ s> t^v 7 ^ ;^ 

X ^' J :ftMJgMffll L/C t § . ^m^rWjKT-^tc 

m^i?:'tm^co^mmx'f> ^ « 

[H2 ] ,r(7)^Hgt:f^.&gKijllaeM^s>HVN°x:7 >f 71-^^ 
[113 ] #7 ■^;^:^'<7)b°-^y:7•'MI^^^Sfc it/';* 'v h^j- 

^mmxht, 

[05] ^i^n^Mtf^^ f^:^y ^ )V9<Df} h:^ym 

h (T^mi^^^-tm^mxh h . 

[06] tHi3mtIffii:n-^N°X7 ^/l^iftD;^-^ N:t7jg 
[117] ^f'iy^^^'m'&n%.^^fzh%<nf^^~f)VWi 

[US] ^mmmkco^^y^vmrnwiby ^ 
<rm\m^^mmm^mx'hh . 

[09] ifr A 7.^^im.m^^^fzt^cr)^ ty'lVm 

mit y ^ )V9w&.t (^mm^^-tmmmmwmxh 

[ a 1 0 ] ^w&mm^ ^ yii'mmmt y ^ 
t <r)m\% ^ w^'tmmm']mxh h . 

[HI 1 ] WifMrnW^^yY^-^xy <)V^aMmX'h 

[012] ^fmmxi~f^7.y A)Vdf<rmmxh 
[ la 1 3 ] ^mmmf\A n:x y ^ iv-^am^mxh 

[1114] Vyy:^-=iyy^^y:KTyy°<r>m^xh 

[01 5] y^)7'}v-f(^wmxhh. 
[0i6]M'9?ti:Tu "fiv-yami^ck^-trnxty 
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10- ■ -^tf-'-fXi?. 12- ■ ■rU^'/l^-y. 2 0 

■ ■ ■ "^^yfi-iM^mtam^. 22, 24 • ■ -7 by 

'7 2 6, 34- ■ ■ y-f ymm^^S:. 3 0 , 

36 • ■ -mMmS^^ 40 • • • -f/Wr^? 
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